Qualitative and Quantitative Evaluation of a Novel Detergent-Based Method for Decellularization of Peripheral Nerves.
Tissue engineering is an emerging strategy for the development of nerve substitutes for peripheral nerve repair. Especially decellularized peripheral nerve allografts are interesting alternatives to replace the gold standard autografts. In this study, a novel decellularization protocol was qualitatively and quantitatively evaluated by histological, biochemical, ultrastructural and mechanical methods and compared to the protocol described by Sondell et al. and a modified version of the protocol described by Hudson et al. Decellularization by the method described by Sondell et al. resulted in a reduction of the cell content, but was accompanied by a loss of essential extracellular matrix (ECM) molecules such as laminin and glycosaminoglycans. This decellularization also caused disruption of the endoneurial tubes and an increased stiffness of the nerves. Decellularization by the adapted method of Hudson et al. did not alter the ECM composition of the nerves, but an efficient cell removal could not be obtained. Finally, decellularization by the method developed in our lab by Roosens et al. led to a successful removal of nuclear material, while maintaining the nerve ultrastructure and ECM composition. In addition, the resulting ECM scaffold was found to be cytocompatible, allowing attachment and proliferation of adipose-derived stem cells. These results show that our decellularization combining Triton X-100, DNase, RNase and trypsin created a promising scaffold for peripheral nerve regeneration.